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COMPLETE SPECIFICATION. 

Method of Formiz^ Passages in Concrete Beams oi the like^ 



We, Stressed Concrete Design Limited, 
of 4t), Great Marlborough Street, London, 
W.l, a Britisli Company, do hereby declare 
the nature of this invention, (a communi- 
5 cation from Ahmand Blaton and Emilb 
Blaton, both of 4, rue du PavilUon, Brussels, 
Belgium, both Belgian Subjects,) for which 
we pray that a jjatent may be granted to us, 
and the method by which it is to be per- 

XO formed, to be particularh^ described in and 
by the following statement : — 

In the construction of beams, girders, 
poles and like struetural elements from c<m- 
crete or similar material, it is sometimes 

16 necessary to form the beam or the like with 
a passage extending therethrough, generally 
from end to end, through which reinforce- 
ments may be passed, for example, a number 
or wires which may be highly tensioned to 

20 form a pre-stressed beam or girder. The 
reinforchig %vires may be stressed, f4>r ex- 
um])Le by the method described in co- 
])euding Application No. 32725-3 . 46, 
Whilst the formation of a straight passage 

25 through the beam pi'esents no considerable 
diliiculty, it is often desirable, in order to 
obtain the desired pre-stressing of the beam, 
that the passage should be curved from end 
to end. The present invention has for its 

.30 object to provide a method whereby such 
jjiissages, whether curved or straight, ci\u be 
easily formed duiing the casting of the beam 
and in such a manner that the core forming 
the passage can be easily withdrawn after 

W the beam has been cast. 

It has previously been projwsed to cast 
beams, girders, poles and like structural 
elements from concrete or similar materials 
having a passage extending therethrough by 

40 using a core of flexible and deformable 
material adapted to be reduced in cross- 
section when being removed longitudinally. 
It has also been proposed to make up a 
composite core from a number of small 

4d flexible and defoTTHfl-blft i-jurvt units. 



According to the invention there is pro- 
vided a method of casing beams, girders, 
poles and the like structural elements of 
concrete or similar material having a passage 
extending therethrough in which said passage 50 
is produced by the use of a core of flexible 
and deformable material adapted to be 
reduced in cross-section by pulling on an end 
therefor when being removed longitudinally, 
chai-acterised in that the core is formed by 55 
placing a number of individual core members 
of similar cross-section adjacent one another, 
at least one of said individual core members 
being supported in the mould by stifFener 
means extending longitudinally thereof, said 60 
stifEener means being likewise withdrawn 
after the moulding. 

In one form of the invention, the stiffener 
means comprises a member below the said 
core member and having flanges along its 65 
two longitudinal edges adapted to prevent 
lateml movement of the core member. This 
may be effected conveniently by mxbking the 
stiffener member from thin flat metal strip 
and in one example of the invention in which 70 
the individual core members are moimted one 
above the other, such a stiffener member is 
provided below each core member, the 
flanges of a stiffener member between 
adjacent individual core members extending 75 
in both upward and downward directions 
and the flanges of a stiffener member located 
below the lowermost core meniber extending 
in an upward direction only. 

Advantageously, the composite cojce is 80 
supported on transverse members arranged 
underneath the lowermost stiffener meniber 
whfle upper transverse members are located 
adjacent the upper surface of the uppermost 
core member to limit upward movement 85 
thereof. If desired, a further stiffener 
member may be interposed between the 
upper surface of the composite core and the 
transverse members. 

In one embodiment according to the 90 
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invention, the individual rubber core mem- 
bers are made of substantially rectangular 
cross-section and may be provided with a 
central bore extending throughout their 
5 length, liach core is supported, during 
the casting operation, upon a metal strip 
positioned therebeneath and extending from 
one end to the other of the mould. This 
thin metal strip may be made of approxL- 

10 mately the same width as the rubber core, 
and is preferably formed with shallow 
upstanding jftanges along its two longitudinal 
edges, which flanges engage along the bottom 
edges of the sides of the core to locate it 

15 transversely with respect to the strip. Where 
such a strip is located between two adjacent 
core members mounted one above the other, 
it is preferably provided with flanges extend- 
ing in both upward and downward direction. 

20 When the strips and the rubber cores 
supported thereon are positioned within the 
mould, the desired curved path of the 
composite core may be determined by passing 
bolts or pegs through the side walls of the 

25 mould, the bolts or pegs lying both below the 
lowermost metal strip and above the upper- 
most rubber core member, the bolts or pegs 
lying below the strip serving to support the 
assembly, and the bolts or pegs lying above 

30 the rubber core holding it down against the 
metal strip so that the assembly follows the 
desired path. After the beam has been cast 
and set, each core is removed preferably by 
first withdrawing the metal plate and there- 

35 after withdrawing the rubber core, although 
the two parts may, if desired, be removed in 
the reverse order. 

In order to form passages of great depth, 
two or more of the individual rubber cores 

40 are superimposed one upon the other, pre- 
ferably with the- interposition of a further 
thin metal strip, which in this case, pre- 
ferably has flanges extending both upwardly 
and downwardly along its edges so as to 

46 locate the two rubber cores directly one 
above the other. After the beam has been 
cast, the core assembly is removed by first 
withdrawing the lower plate, then the lower 
rubber core, then the intermediate plate, and 

50 finally the upper rubber core. 

The invention is illustrated by way of 
example in the accompanying drawings. 

Eig. 1 is an elevation, partly in section, 
showing the arrangement of a single core in 

55 a mould for a concrete beam to iDustrate the 
principle of the invention. 

Fig. 2 is a section on the line II — of 
Fig. 1. 

Fig. 3 is an* elevation sunilar to Fig. 1 
60 showing a form of core, in accordance with 
the invention, and 

Fig. 4 is a cross-section of the core used in 
the embodiment of Fig. 3. 

Referring now to the drawing, the core 
65 employed- in the illustration of Fi^. 1 and 2 



is mainly constituted by a rubber member 1 
of square cross-section substantially corres- 
ponding to the cross-section of the passa»ge 
or duct to be formed in the beam and i^re- 
ferably provided with an internal bore or 70 
passage 2 this rubber core member 1 being 
placed in the mould so as to assume a slightly 
curved shape corresponding to the desired 
curvature of the passage in the finished beam. 
Transverse members constituted for example 75 
by bolts or pegs 3 passing across the mould, 
are provided underneath the core member to 
support it at various points along the mould, 
and similar transverse members 4 are arranged 
above the core member to hold the latter 80 
down on the members 3. A longitudinally 
extending flexible stiffener member 5 which 
is sufSoiently flexible to foUow the cui'vature 
of the core but substantially non-extensible 
compared with the rubber core i^roper, is 85 
employed in conjunction with the core 
member 1. In the illustrated example, the 
stiffener member 5 constitutes a thin flat 
metal strip which carries the core member 1 
and rests on the members 3 and which, in 90 
order to locate the rubber core member 1 
laterally, is provided along its two sides 
with shallow flanges 6. Both the rubber 
member 1 and the stiffener member 5 pre- 
ferably extend through at least one end 95 
surface of the mould. 

When the mould has been filled with a 
concrete material 7 and the latter has set 
svifficiently to allow the removal of the core, 
the core is withdrawn longitudinally by a 100 
pull at one end of it, this puD. being exerted 
separately upon the rubber member and the 
st^Bfener member. The stiffener member 
may be withdrawn first and the rubber 
member subsequently, or alternatively the 105 
stiffener member may be left in the mould 
until the rubber member has been withdrawn. 
When a pull is exerted upon one end of the 
rubber member, the rubber member not 
only is extended longitudinally but at the 110 
same time contracts in its cross- wise direction 
thus &eelDg its surface from contact with 
the surrounding concrete, and as a conse- 
quence, the withdrawal can be readily effected. 
H, in the illustration the stiffener member is 116 
withdrawn after the rubber member, the 
removal of the latter relieves the pressure 
between the surfaces of the stiffener member 
and the adjacent concrete, thus permitting 
the stiffener to be withdrawn without diffi- 120 
culty. On the other hand if it is desired to 
withdraw the stiffener member first, the 
rubber member wiU jrield sufficiently to allow 
the stiffener member to free itself from the 
concrete surface. 125 

The external profile of the rubber member, 
though shown as a square, may be modified 
in accordance with the desired passage in the 
concrete beam or the hke. The internal bore 
or passage 2 within the rubber core member 130 
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contributes to reducing the weight thereof 
and facilities its constriction during with- 
drawal. 

According to this invention, a composite 
5 core is employed which is built up of two or 
more rubber core members 1, placed on top 
of each other or side by side. In the example 
illustrated in Pigs. 3 and 4, the core comprises 
two rubber members la and lb, placed one 

10 above the other, the lower member la i-esting 
on a 8ti£Fener member 5 similarly as in Figs. 
1 and 2, while a further stiffener member 8 is 
placed between the two core members la 
and lb so as to extend along the centre of the 

15 composite core. This further stiifener mem- 
ber 8, as shown, preferably has flanges 9, 
extending both upwardly and downwardly 
along its two edges, and serving to prevent 
lateral movement of the two core members 

20 la and lb relative to one another. The 
composite core is supported similarl^^ to the 
core of Figs. 1 and 2 on transverse membei*s 3 
arranged underneath the lower stiffener 
member 5, while upper transverse members 

25 4 co-operate with the upper surface of the 
upper core member 16. A further stiffener 
member (not shown) may be intei^posed 
between the upper surface of the core and the 
transverse members. 

30 When the concrete has been filled into the 
mould illustrated in Fig. 3 and has sufficiently 
set, the composite core is withdrawn piece 
by piece, for example by withdrawing first 
the lower stiffener member 5, then the lower 

35 rubber core member la, thereafter the inter- 
mediate stiffener member 8, and finally the 
upper rubber core member 16, though the 
order of withdrawal may be varied in order 
to obtain the best result in each case. 

40 What we claim is : — 

1. A method of casting beams, girders, 
poles and the like structural elements of 
concrete or similar material having a passage 
extending therethrough in which said passage 

45 is produced by the use of a core of flexible 
and deformable material adapted to be 
reduced in cross-section by pulling on an end 
thereof when being removed longitudinally, 
characterised in that the core is formed by 

50 placing a number of individual core members 
of similar cross-section adjacent one another, 



at least one of said individual core members 
being supported in the mould by stiffener 
means extending longitudinally thereof, said 
stiffener means being likewise withdrawn 55 
after the moulding. 

2. A method according to Claim 1, in 
which the stiffener means comprises a 
member below the said core member and 
having flanges along its two longitudinal 60 
edges adapted to prevent lateral movement of 
the core memb^. 

3. A method according to Claim 1 or 2, in 
which the stiffener member comprises a thin 
flat metal strip. 65 

4. A method according to Claim 3, in 
which the individual core members are 
moimted one above the other with a stiffener 
below each core member and in which the 
flanges of a stiffener member between 70 
adjacent individual core members extend in 
both upward and downward directions and 
the flanges of a stiffener member located 
below the lowermost core member extend in 

an upward direction only. 76 

5. A method according to any one of the 
preceding claims, in which the composite 
core is supported on transverse members 
arranged underneath the lowermost stiffener 
member while upper transverse members are 80 
located adjacent the upper surface of the 
uppermost core member to limit upward 
movement thereof. 

6. A method according to Claim 5, 
characterised in that a farther stiffener 85 
member is interposed between the upper 
surface of the composite core and the trans- 
verse members. 

7. A method as claimed in any one of the 
preceding claims, in which the longitudinally 90 
extending stiffener members are associated 
with the individual core members prior to, 
and withdrawn after, the moulding. 

8. The methods of casting beams, girders, 
poles and like structure of elements of con- 95 
Crete or similar materials, substantially as 
described vnth reference to the accompanying 
drawings. 

BARRON & WARREN, 
16, Kensington Square, London, W.8; 
Chartered Patent Agents. 



PROVISIONAIi SPECIFICATION. 

Method of Foiming Passages in (Concrete Beams or the like. 



We, Stressed Conobetb Desiok Limitbd, 
100 of 46, Great Marlborough Street, London, 
W.l, a British Company, do hereby declare 
the nature of this invention (a communi- 
cation from Abmand Blaton and Emile 
BiiATON, both of 4, rue du Pavillion, Brussels, 
105 Belgium, both Belgian Subjects,) and in 



what manner the same is to be performed, to 
be particularly described and ascertained in 
and by the foUo^ving statement : — 

In the construction of beams, girders 
poles and like structural elements from 110 
concrete or similar materials, it is sometimes 
necessary to form the beam or the like with 



4 682,320 



a passage extending therethrouglx, geiierally 
from end to end, : through which reinforce- 
mants may be passed, for example a number 
of -wires which may be highly tensioned to 
6 form a pre-stressed beam or girder. The 
reiQfor<jing wires may be stressed, for 
example by the method described in co- 
pending AppUcation No. 32722-3 /46. 

Whilst the formation of a straight passage 

10 through the beam presents no considerable 
difficidty, it is often desirable, in order to 
obtain the desired pre-stressing of tjie beam, 
that the passage skould be curved from end 
to end. The present invention has for its 

15 object to provide a method whereby such 
passages, whether curved or straight, can be 
easily formed during the casting of the beajn 
and in such a manner that the core forming 
the passage can be easily withdrawn after 

20 the beam has been cast. 

According to the present invention, the 
.method of blasting , a beam or the like of 
concrete or similar materials with a passage 
extending therethrough, consists in casting 

25 the beam in a mould within which, is posi- 
tioned a core made of a lengtTi of rubber or 
like flexible material whereby, after the beam 
has been cast and set, the core can be with- 
drawn by pulling on its end. Due to the 

30 nature of the material from which the core is 
made, it stretches under the action of the 
pulling force and thus reduces its eroBS- 
sectlonal area whereby it becomes free from 
the surrounding concrete or the like and ciaa 

85 be easily puU^ out, even from a curved 
passage. 

According to a feature of the invention, 
the core comprises not only the length of 
rubber-like material prerviously refjearod to 

40 but also a length of a flexible but jsubstan- 
tdally inextenaible material, such, jas thin 
metal, which preferably extmids beneath, the 
rubber core to support the latter , in the 
desired position within the mould and thus 

46 prevent or reduce th.e tendency of the rubbej- 
core to shift its position when the concrete 
is poured into the mould. 

In one embodiment according to the in- 
vention, the rubber core is made of substan- 

50 tiaUy rectangular cross^ection and may be 
provided with a central bore extending 
throughout its length. This core is supported 
during the casting operation, upon a metal 



strip positioned therebeneath and extending 
from one end to the other of the mould. 55 
This thin metal strip . may be made of 
approximately the same width as the rubber 
core, and is preferably formed with shallow 
upstanding flanges along its two edges, which 
flanges engage along l^e bottom edges of the 60 
sides of the core to locate it transversely with . 
respect to the strip. 

■Wh.en the etrip and the rubber core sup^ 
ported thereon are positioned within the 
mould, the desired curved path of the core 65 
may be determined by passing bolts or pegs 
through the side walls of the mould, the bolts 
■or pegs lying boiii below th.e metal strip mid 
above the rubber core., the bolts or pegs lying 
below the strip serving to support the 70 
assembly, and the bolts or pegs lying above 
the rubber core holding it down against the 
metal strip so that the assembly follows the 
desired path. After the beam has been cast 
and set, the core is removed preferably by 75 
first withdrawing the metal plate and 
thereafter withdrawing the rubber aoiB, 
although the two parts niay, if desired, be 
removed in the reverse order. • • 

In order to form passages of greater depth, 80 
two or more rubber cores may be super- 
imposed one upon the other, preferably with 
the interposition of a farther thin metal 
strip, which in this case^ preferably lias 
flanges extending both upwardly and down- 85 
wardly aloQg its edges so as to locate the two 
Fubber cores directly one above the other. 
The assembly is again held in position within 
the mould by transverse hoJj^ or pegs and, 
after the beson has been cast, tiie core 90 
assembly is removed :by fest withdrawing 
the lower plate, then the lower rubber core, 
then the intermediate plate; and finally the 
upper rubber core. 

Whilst partici]dar embodiments , of the in- 95 
vecntion have been described, it will be 
understood that various modifications may 
be made without departing from the spirit of 
the invention. 

Bated this 7th day of Pebruary, 1949. 

BARRON & WARREN, 
16, Kensington Square, London, W.8. 
Chartered Patent Agents. 
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